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editor^s remarks
John Fultz
Once again, folks, we have dared to include an environmental article
within these pages. Some may wonder why we view the environment
as an appropriate topic to cover repeatedly within the pages of an
engineering magazine. Well, if you think it over a bit, you will realize
that the root of all environmental evil often starts with us, the engi-
neers.
Well, I suppose engineers can not be completely to blame for the oil-
driven automobiles, jet airplanes destructive to the ozone layer, or
construction of factories which contribute so much to the smog that
literally chokes many people who live in metropolitan areas today. We
can not be fully responsible for an America that thrives on electricity
or electrical plants which thrive on oil and coal. Certainly employers,
the government, and even the almighty consumer have determined
our actions in part.
Nobody is stopping us from speaking up, however. Nobody is stopping
us from informing America how much it is hurting itself in the long
run. Nobody is stopping us from telling people about the dangers of
fossil fuel dependence or toxic waste dumps. Nobody is stopping us
from fixing the very problems we create.
So what is my message? Think about what you do and act responsibly
in your work because you are responsible. Become more informed
about environmental concerns and how you can help. Maybe you could
even spare a little time for activism.
This country is now considering going to war over oil, an energy supply
which could jxjssibly destroy our environment if its supplies do not run
out first. Consider what you can do.
Tech Teasers contest
1
.
A marching band wants enough people to form two perfect squares In
eight twelve different ways. What is the smallest number of members the
band needs if all members are to be used every time?
This problem is worth $25.
2. Find a perfect square which is still a perfect square when you add five
to it or subtract five from it. This problem was given to Leonardo
Fibonacci at a math tournament by Roman Emperor Frederick II.
This problem is worth $25.
see inside back cover for rules last issue's TechTeaser solutions
1 . Although there were multiple answers to this problem, only one was
required to get it right. Eric Ziegler, junior in Mechanical Engineering,
won $1 5 for his answer to the problem. His answer is as follows:
A = 6, E = 8, H = 4, N = 4,0 = 1,R = 7, S = 3,T = 3, U = 5,W = 4
EASTWESTSOUTHNORTH
EARTH
8 6 3 3
4 8 3 3
3 15 3 4
+ 41 734
8 6 7 3 4
2. Due to an error on our part, the problem as stated was incomplete. We
apologize for any inconvenience this may have caused.
the correct problem should have been: ab3d=C'^
The problem is in octal, and c can be a 2 digit number. What is d?
The correct answer is d=1
.
As early as 1896, the
Swedish chemist, Svanto Archcnius,
predicted a global warming of about
eight degrees Celsius resulting form a
doubling of carbon dioxide in the
atmosphere. At that time, before the
public health, transportation, and
communications revolutions, his dire
warning had little effect on the
scientific community or the jx)pulation
in general. One hundred years later,
however, carbon dioxide and other
gaseous emissions and their possible
effects on our fragile atmosphere has
become one of the most hotly debated
economic, political, social, and scien-
tific topics of the decade. The issue is
clouded with speculation, doubt, and
even outright exaggeration - misinfor-
mation that forms the basis for
scientific studies and political and
economic policies. Certainly, the issue
of global climate change is too complex
to be dealt with in its totality, but this
article seeks to outline some of the
main points of the debate, the possible
consequences of human-induced
climate alterations, and some available
solutions to the problem.
Despite all the talk about
ozone depletion and the greenhouse
effect, many prominent, respected
scientists are not yet convinced that
global climate change is an issue at all.
None deny that the climate is changing
and will continue to change. As Peter
Rogers of Harvard University states in
his article, "Climate Change and
Global Warming,"
That the climate is going to
change is one of the few things we
can be certain about. Historical
records show that the tempera-
tures have been higher and lower,
and places have been wetter and
drier that they are now.
How much of this change
will be caused by human factors,
however, is the real point of argument
in the scientific community. Ice core
data collected from the past 150,000
years shows simultaneous increases
and decreases in carbon dioxide
concentrations and temf>eratures
taking pLace at periods when anthropo-
genic contributions were only negli-
gible. It cannot, therefore, be taken as
fact that the recent increase in
atmospheric carbon dioxide - without
any significant temperature change -
is not simply part of the natural
fluctuations of atmospheric composi-
tion.
On the other hand, given
Scientific American, "Some aspects
of global climate warming would be
greatly beneficial in the view of
agricultural researchers. Increased
carbon dioxide would foster more
active photosynthesis and enhance
crop growth, to say nothing about |
lowered plant requirements for water
in a carbon dioxide-enhanced atmo-
sphere."
Thus, little consensus can
be found about global climate change
or even its potential effects. There is,
however, some agreement among
Global Warming
the steady increase of carbon dioxide
concentrations from 1958 to the
present, correlated with the steady
increase of industry and technology, it
seems difficult to assert that human
progress is having no effect on the
atmosphere whatsoever!
Another problem is that,
even assuming global climate change
is imminent, no accurate predictions
can be made about exactly what these
effects will be. For example, in
computer projections of annual rainfall
changes (assuming a doubling of
carbon dioxide concentrations), the
Goddard Institute for Space Studies
reported a potential change of about
-.25 millimeters of rainfall per day in
the Great Plains area, while a similar
prediction fi-om the Geophysical Fluid
Dynamics Laboratory gave the change
as about -t-.6 millimeters per day!
Also, despite all the
apocalyptic warnings which foresee
Florida and Washington D.C. engulfed
in water, there are those who can even
find some good in global climate
change. Robert M. White writes in
scientists about the possible problems
that specific aspects of climate change
could cause. For example, if the
atmospheric concentration of carbon
dioxide were to double (whether
through natural or anthropological
causes), the National Academy of
Sciences gives the following predic-
tions:
1. Large stratospheric cooling
(virtually certain) - reduced
ozone concentrations in the
upper stratosphere would lead to
reduced absorption of solar
ultraviolet radiation and thus
reduced heating of the earth's
atmosphere.
2. Global mean surface warming
(very probable) - increased
greenhouse gases would raise
the temperature of the surface
form 1.5 to 4.5 degrees Celsius.
3. Global mean precipitation
increase (very probably) - \
increased heating of the surface
would lead to increased evapora-
tion and therefore to greater
global mean precipitation
(though some areas could
experience decreases in rainfall).
4. Reduction of sea ice (very
probably) - as the climate
warms, total sea ice would be
reduced.
5. Polar winter surface warming
(very probably) - as the sea ice
boundary is shifted pole-ward,
models predict a dramatically
enhanced surface warming in
winter polar regions (pjerhaps by
as much as three times the
global mean warming).
management and conservation. These
advances would allow the individual
citizen, not to mention large busi-
nesses and industries, to implement
technology which would benefit the
environment, save energy, and cost
less. To see what kind of effect
implementation of this technology
could have, consider the use of two of
these new devices: the compact
fluorescent lamp and low energy
window technology.
The energy saved over the
lifetime of one compact fluorescent
Kara Federmeier
. . Fact Or Fiction?
Obviously, even conserva-
tive estimates for increases in one
greenhouse gas show a dramatic
climate change in the planet's future.
When all the other factors (other
greenhouse gases, rain forest clearing,
etc.) are considered, it is not difficult to
see why global climate change has
become an issue of magnitude. Despite
the fact that scientists are not in
agreement about the roots of these
changes, it seems that even the
possibility ofhuman causality would
merit some reconsideration of current
environmental and social behavior. In
addition, depleting fossil fuel supplies
and the associated political problems
makes energy conservation important
for more than atmospheric reasons!
Unfortunately, the alternatives
suggested by many extreme environ-
mental groups often turns the average
citizen away from conservation, and
subsequently, the public stays ignorant
of more conservative, scientific
methods of energy regulation.
Science has, however, made
great strides in the area of energy
lamp is equivalent to 40 gallons of gas
or 1000 miles of driving. The cost of a
compact fluorescent lamp plant is $7.5
million (compare to 750 million of ran
offshore oil platform). An average
plant can produce 1.8 million compact
fluorescent lamps yearly for 10 years,
and the amount of energy such a plant
would save corresponds to enough jet
fuel to fly a fleet of 6 Boeing-757
airplanes continuously around the
globe carrying 1,122 passengers for the
life of the plant. In addition, producing
compact fluorescent lamps is 30 times
cheaper than continuing to produce
incandescent lamps. These lights cost
the consumer considerably less in the
long run, provide light with less glare
for the eye, and last longer than
incandescent bulbs (one compact
fluorescent lamp can replace twelve 60
watt incandescent bulbs over its
lifetime). They fit into standard light
sockets, so they are not only cheaper
and energy efficient, but also immedi-
ately practical!
Low energy window
technology also yields surprising and
far-reaching energy statistics. For
example, an $8 million dollar invest-
ment in a low-energy coating system
will coat 20 million square feet of
windows per year for the ten year
nominal life of the coating system. The
resulting energy savings corresponds
to 36 million barrels of oil (a cost of
$300 million dollars). Again, this
energy conservation system is practical
and immediately applicable.
These are only two of many
currently available energy-conserva-
tion systems, but they help clarify how
scientific advances have made energy
conservation and, perhaps, a reduction
of the human contribution to global
climate change, a practicable reality.
In addition, further advances in
nuclear and solar technology could well
revolutionize the attainment and use
of energy. It takes only a willingness
on the part of the business or con-
sumer to make appropriate changes in
their behavior. Although there is no
guarantee that such measures will
slow the process of global climate
change, there is no reason not to
implement technology which is
cheaper, more efficient, and ultimately
better for the environment.
There seems to be no
foreseeable end to the debate over the
causes and effects of global climate
change, as current models are simply
not able to deal with a system as
complex as the global environment.
There is strong evidence, however, that
climate change will be an issue in the
future of the planet, and, until the fact
are known, it would seem foolish to
take no preventative measure. Science
cannot tell the people of this planet
what lies in store for them, but it can
offer solutions which might help slow
human damage to the environment.
When the solutions science offers are
both cheap and practical, why wait
another hundred years to heed the
warming signs?
Boneyard Portrait
The Boneyard Creek has often been in the news during this
semester. People have reported finding oil and other toxic
materials in it. Even water has been found in it. The city
has cleaned spills and debris from it, yet it still haunts us
with the rumor of its eery glow at night and the reality of
the never-ending garbage which pollutes it. Here is an
untainted portrait of the Boneyard from beginning to end,
although we have yet to capture the glow in photos.
^^'
photos courtesy of John Fultz
Mark Maslov
TECH PROFILE
Professor Steven S. Zumdahl
Most professors at the University of Illinois do not work
here just so that they can teach. For some of them, it is a
good thing they do not; their lectures are often somewhat
less than inspiring. They may be knowledgeable professors
and good researchers, but they are not necessarily first-rate
educators. Thus, if you happen to get a professor who
enjoys teaching and is good at it, you are very fortunate.
Professor Steven S. Zumdahl is one of that rare breed of
professors who takes pride in being a good teacher.
Dr. Zumdahl chose to study chemistry because it was a
subject he liked in high school, and he decided to give it a
try in college. He admits that at the time, he didn't know
where it would lead. During college, however, chemistry
grew on him. One reason Zumdahl enjoys chemistry is
because it is challenging. He also likes the models chemists
have invented to help explain things, and it is easy for him
to find examples of chemistry in everyday experience.
"Chemistry is all around us," Professor Zumdahl said.
Dr. Zumdahl received his Bachelors of Science in Chemistry
fi-om Wheaton College. He then got his Ph. D. at the
University of Illinois in Champaign/Urbana. Zumdahl held
his first teaching job at the University of Colorado in
Boulder, where he spent six years. While at Boulder, it
became clear to him that he wanted to continue teaching. "
An opportunity arose to teach freshman-level chemistry
here at the University of Illinois, and Professor Zumdahl
has been teaching here ever since. He is now the Director of
the General Chemistry Program.
Although Professor Zumdahl doesn't do research like most
professors, this situation allows him to concentrate on his
other scholarly activities. A task that he finds pleasure in is
writing textbooks. The one University of Illinois students
are probably most familiar with is Chemistry, which is
used in freshman-level chemistry courses here. He is
currently working on another writing project. Zumdahl
says that writing is not only enjoyable, but it also makes
him a better teacher.
Professor Zumdahl's biggest accomplishment is his teach-
ing. He tries to get across to his students the same aspects
of chemistry that inspire him. "Teaching students is what I
like the most. And the fact that students think I do it well
is what I am proudest of," he said. For his teaching ability,
Dr. Zumdahl has received the University of Illinois Award
for Excellence in Undergraduate Teaching in 1981 and
three School of Chemical Sciences Teaching Awards.
Yet the greatest reward for Professor Zumdahl is the
reaction he gets from his students. It seems that on the
whole, his students think he is an excellent teacher. Todd
Miller, a sophomore who took Dr. Zumdahl's CHEM 107
last year, commented that attendance is high in Zumdahl's
class because his lectures are so interesting. Sometimes he
uses examples to explain things that are based on his
outside interests such as restoring classic cars. Also,
Professor Zumdahl cares about his students. He tries to get
to know each student by name, and students find it easy to
talk to him one-on-one outside of class. Todd explains that
he learned so much in CHEM 107 that he didn't care what
grade he got. "People who didn't get him missed out," said
Miller.
Teaching is important to the quality of undergraduate i
programs, and Professor Zumdahl is clearly doing his part
in making general chemistry an outstanding program at the
University of Illinois. Faculty members like Professor
Zumdahl are an asset to the university.
The invention of the light
microscope in the 17th cen-
tury resulted in the discov-
ery that living organisms
are composed ofmany cells.
Subsequently the light mi-
croscope became an indis-
pensable tool for medical
and biological research.
The need to observe even
finer details eventually led
to the development of the
electron microscope, which
uses a high-energy electron
beam with a shorter wave-
length than visible light.
Recently we have even been
able to see atoms. Prof.
W.K. Rontgen's discovery of
the X-ray at the end of the
19th century made new pic-
tures possible: X-rays could
be used in clinical diagnosis
to see bones and organs.
The development of com-
puters has enabled the mod-
ern scientist to see the in-
sides of his/her patient in
three dimensions. The CAT
(computerized axial
tomography) scan is a diag-
nostic technique in which a
number of images taken
from different perspectives
are combined to form a com-
puter created cross-sectional
image.
In addition, there is the
laser. Developed in the mid-
20th century, a laser emits a
visible beam of highly con-
centrated light of a signal
wavelength and direction.
You could bounce a laser
beam from the earth off a
mirror set up on the moon,
and it would come back
straighter than an arrow.
Pursuing picture-making
research from a different
perspective is Prof. Pumio
And Now We Use Light
Masahiko Noda
"A picture is worth a thousand words"- this saying is no
less true for scientists than it is for the rest of humanity.
Developing safer methods and creating more accurate
pictures is a major scientific endeavor.
Inaba at the Research Insti-
tute of Electrical Communi-
cation at Tohoku University.
For the last 20 years he has
been working on the detec-
tion and applications of ul-
tra-faint light.
In 1986 he became re-
search leader of the Y2 bil-
lion ($13.5 million) Inaba
biophoton project, one of the
Exploratory Research for
Advanced Technology
(ERATO) programs pro-
moted by the Research De-
velopment Corporation of
Japan. Research focuses,
not surprisingly, on
biophotons—very weak light
invisible to the human eye,
which is emitted from tis-
sues and cells.
Research on light emitted
from within living organ-
isms has branched out into
research on the detection of
light transmitted through
the body. If such light can
be detected, we will be able
to see through living things
as well as produce cross-sec-
tional images of living or-
ganisms. Different wave-
lengths will yield different
types of information; this
flexibility makes the optical
CAT scan a potentially awe-
some technology.
There are four prerequi-
sites to the realization of
this technology;
(1) Confirmation that
light can pass through living
organisms.
People are 70% water;
they also have pigments
such as melanin in their
skin cells and hemoglobin in
the red blood corpuscles.
The problem is finding a
type of light that will pass
through all of these. Water
absorbs ultraviolet light but
transmits visible light; pig-
ments absorb blue light but
transmit red light. It has
been discovered that a near-
infrared light (with a wave-
length of 0.6 - 1.1 |im)
passes through the body in
infinitesimal amounts.
(2) The ability to detect
and glean information form,
light transmitted directly
through living tissue.
The Inaba group has de-
veloped a system they call
coherent detection imaging
(CDI). Laser beams of
slightly different wave-
lengths are superimposed
and transmitted through
the tissue. The difference in
wavelengths shows up as
light and dark zones that
appear cyclically; the cycli-
cal pattern provides a
steady gauge against which
any diffraction occurring
during transmission can be
measured. Researchers can,
in other words, distinguish
laser beams which pass
straight though the tissue
from those that are inter-
nally diffracted.
{3) Assurance that trans-
mitted light carries accurate
information.
The CDI method depends
on the Lambert-Beer law
—
the density of bodies is di-
rectly proportional to light
absorption. It had been
though that the law could
apply only to low density liq-
uids and gases but it has
since been proven that it ap-
plies equally to solid bodies
irradiated with laser light.
(4) Proof that light passes
without bending through liv-
ing organisms.
Until recently, perhaps
few people imagined that
light could pass straight
through living organisms.
Since living things are com-
posed of more than one type
of material it made sense
that light passing through
would be diffracted and
bent. However, experimen-
tation has shown that some
kinds of light pass straight
through living organisms.
Light is safe effective and
flexible; the successful opti-
cal CAT scan demonstrated
by the Inaba group in May
at a briefing session of
ERATO will undoubtedly be
the technology of the future.
permission granted for republication by LOOK JAPAN
NANOCRYSTAUINE
MATERIALS
John W. Shirokoff
Nanocryslats represent a new class of ultra-fine grained materials identified as having
novel and often improved properties when compared to conventional crystalline materials.
Since the turn of the century, it has been known that the atomic structure of conventional
crystalline materials deviates somewhat from f)erfect order. This lack of perfection in
nature is due to the incorporation of defects such as vacancies (missing atoms), dislocations
(a shifted row of atoms) and grain boundaries (the misoriented planar structures forming
the borders between grains). The control of these and other defects, and the relationships of
these defects to the properties of materials, has long been a major focus of materials
research. Perhaps the most important defects in the microstructure of polycrystalline
materials are its grain boundaries. They strongly control the relationship between struc-
ture-property and performance by breaking-up the perfect symmetry of the lattice. Thus,
the design and control of grain boundaries is crucial to the development of high performance
engineering materials with desirable properties.
Grain boundary engineering includes the control of grain growth, grain size and type. It has
been most successfully utilized in the engineering of metals and alloys. However, when this
approach was applied to engineering brittle materials such as ceramics and intermetallics
the results were much less spectacular. In short, the problem of ductilizing brittle materials
became a complex one which required a greater understanding of the field of fracture
mechanics in solids and ultimately the advent of new approaches to find a workable
solution. Recently, the idea of creating nanocrystalline materials proved valuable in this
regard.
A nanocrystalline material is one which has grains so small (nanometer = 10'^ meters) that
25% or more of the atoms are typically located on the grain boundaries themselves. The
local environment of these atoms, i.e., short range order, is far different than in the grain
interiors and this leads to dramatic changes in properties. For example, because the atomic
arrangements in the grain boundaries are not as tightly packed as in the perfect lattice,
atomic transf)ort is greatly facilitated along these rather open boundaries. As one can
imagine, this can have enormous significance in the deformation of solids. Consider, for
example, stacking many small cubes together to form a large cube. If one now presses on
the top of the large cube, it will begin to deform by atoms on the top and bottom plane of
each small cube diffusing along the cube interfaces to the sides of the cubes, flattening each
small cube (and the large cube). The larger the number of cubes, the shorter the distance
needed for travel and the greater the number of sides taking part. So it is in nanocrystalline
materials. The exact dependence of the deformation rate on grain size is, in fact, (grain
size)''', so that reducing the grain size from microns to nanometers increases the deforma-
tion by nine orders of magnitude!
Improvements in the sinterability of nanocrystalline materials occur for similar reasons.
Here, atoms flow along grain boundaries to fill the pores which are located at interparticle
boundaries. One example that demonstrates the improved sinterability and ductility is
nanocrystalline Ti02 (rutile). Under normal atmospheric pressures, rutile has been shown
to sinter at -500 °C lower temperatures in the nanocrystalline form than in the conven-
tional, coarse grained form. Besides the advantage of lower sintering temperature,
nanocrystalline processing also eliminates the need for sintering aids (additives) which
often cause high temperature brittleness. Furthermore, when pressure-assisted sintering is
performed, the sintering temperatures can be further reduced.
The synthesis of nanocrystalline materials may involve a wide variety of processes in order
to generate the small clusters of atoms that make up the individual nanocrystals followed
by sintering. In general, these processes fall into three broad categories: vacuum, gas -
phase and condensed-phase synthesis.
The most common method of producing nanocrystals is to use gas-phase synthesis methods
which use resistive joule heating to vaf)orize metals in an inert gas buffer while under ultra
high vacuum conditions. This system offers several advantages in processing. First, it's
vacuum system ensures the condensation of particles fi-ee fi-om surface contamination
(impurities). This is actually an essential requirement for the production of cleaner grain
boundaries and the subsequent reduced possibility of forming undesirable compounds
during sintering. Secondly, it allows for co-deposition of species in the inert gas atmosphere
and proper mixing prior to their collection. However, this last advantage is difficult to
control effectively since the partial vapor pressures of the components are often different.
Unique to Professor Averback's group in the Materials Research Laboratory at the Univer-
sity of Elinois at UC is an ultra high vacuum apparatus dedicated to the production of
nanocrystalline materials that uses a magnetron sputtering system. This novel production
method provides greater versatility of the deposited material and improved control of the
species being deposited. This was achieved by developing a technique that works at high
inert gas pressures (0.1 - 1.0 mbar ofAr gas). Furthermore, by operating a magnetron in
the radio frequency mode, ceramic powders have been directly synthesized with a particle
size of 10 nm. Direct synthesis offers the added advantage of combining two process steps,
metal powder synthesis and oxidation, which increases efficiency, but more importantly,
greatly increases the variety of materials that can be synthesized by nanocrystalline
processing. At UIUC this system has been used to produce pure metals, alloys, ceramics,
intermetallics, composites and metallic glasses. Research studies so far have indicated that
there is a promising future for this new class of engineering materials owing to their novel
properties and often improved processing features. However, there is a need to further
characterize and explore structure-properties in the new materials before their full techno-
logical potential can be realized since fundamental concepts that apply to coarser grained
materials do not always apply to nanocrystals.
Tfi0inos E. Glenn
From The Dean's Chair
— Where Will You Be Ten Years From Now? -
Ever ask yourself, "Where
will I be ten years from now?" Seniors
probably ask that question more often
than others because they are going
through the interviewing process and
are seeking their first "real" job.
Although it is quite obvious that
nobody really has the answer to that
question, the College of Engineering is
able to provide some information as to
where our alumni are ten years after
they graduated.
Since 1956, the Engineering
Placement Office (EPO) has been
surveying BS alumni five years and
ten years after their graduation. In
addition, the EPO has recently
initiated an annual survey of alumni
20, 25, and 30 years after they earned
their BS degree. Let's now take a look
at the responses of 394 alumni from
their 1979 graduating class of 992
engineers.
The most asked question
about the progress of our graduates
ten years later is in regard to their
salary. The average starting salary of
the class of 1979 was $18,300 per year.
Ten years later, the average salary
was $50,592. With regard to curricu-
lum, the highest paid were the
computer engineers earning an annual
saliiry of $57,360, where as the lowest
paid were the agricultural engineers
with an annual salary of $43,128 per
year.
Another question often
asked is how many of our alumni go on
to continue their education? Fifty
percent of our 1979 alumni had either
earned or were working on another
degree. Among this class, 4% were
involved with a Ph.D. program, 36%
were involved with a master's pro-
gram, and another 10% were involved
with a second bachelor's program.
Although nearly half of our
graduates continued their education,
not all of them received another
technical degree. Twelve percent of
the respondents earned an MBA. One
person earned a law degree and two
people completed a MD degree. It is
interesting to note that the two doctors
earned their bachelor's degree in
Engineering Physics and the lawyer
earned a bachelor's degree in Agricul-
tural Engineering. The greatest
number of MBA's were alumni of Civil
and Electrical Engineering.
Another interesting bit of
information about the class of 1979 is
the number of engineers who have
changed jobs. Of this particular class,
45% of the alumni still work for their
original employers. Twenty-six
percent of the alumni had one change
of employer, 17% had two changes, 8%
had three changes, and 5% of the class
had four changes or more. It is obvious
from the data that making a few
changes in employment yielded a
slightly higher salary; however, an
excessive number of changes in jobs
was not beneficial. The average
annual salary for those making no
changes was $50,304 while those
making one change were earning an
annual average salary of $49,824;
those with two changes were earning
$51,648; those with three changes
were earning $53,424; and finally,
those with four or more changes had
an annual salary of $49,488.
As most of our undergradu-
ates come fi'om Illinois, one would
probably expect that most of them
would remain in Illinois for employ-
ment. Oftheclassof 1979, 44%ofour
graduates were working in Illinois ten
years later. The second leading state
was California with 12% followed by
Texas with 6% and Missouri with
3.7%. The alumni in the class of 1979
were working in every state except for
Iowa, Oklahoma, Vermont, and West
Virginia.
The graduates of 1979 were
employed by companies of all sizes;
however, most of them were in the
very large companies. Of those
responding to the survey, 9% were i
working in companies with 51 employ-
ees or less while 47% were working for
companies with more than 10,000
employees. The companies employing
5 or more of our alumni were AT&T,
Bell Labs, Caterpillar, Commonwealth
Edison, Digital Equipment, General
Motors, Hewlett Packard, IBM, Illinois
Department of Transportation,
McDonnell Douglas, Motorola,
Northrup, and Rockwell.
From their responses, the
college also learned that 85% of our
graduates felt that it was important to
have an engineering degree for their
present position. With regard to the
number of hours spent on the job each
week, 20% spent 40 hours or less, 61%
spent between 41 and 50 hours, and
19% worked more than 51 hours.
Ninety-five percent of the alumni felt
the engineering field offered a promis-
ing future and would encourage a
capable high school student to choose
engineering as a career. Eighty-nine
percent of our alumni found their work
in the engineering field to be person-
ally satisfying. As for professional
registration, 28% of the alumni had
received their Professional Engineer
Registration, 20% had taken the EIT
exam and had not pursued the PE, and
2.4% of the graduates were licensed
structural engineers.
Although we can not look
into the future as to what any indi-
vidual will be doing ten years from
now, the past alumni of the College of
Engineering have been quite success-
ful. The alumni oftheclassof 1979
have progressed very well in salary,
have found their work personally .
satisfying, see their future to be
promising, and view their BS degree as
only the beginning in a career of
learning.
-Thomas E. Glenn is an Assistant to the Dean of the College ofEngineering-
Tech
Teasers
Contest
Rules: The problems on
page 3 of this issue could
win you money! All you
have to do is mail your
answer(s) for either
problem, name, address,
and phone number to the
following address:
Tech Teasers Contest
Illinois Technograph
mini Media Company
57 E. Green St.
Champaign, IL 61801
The first person to submit a
correct answer for each
problem will win the
amount specified for each
problem. In case of a tie, a
name will be drawn to
determine the winner.
This contest is not open to
employees of Ulini Media
Company.
Cruise Ship Jobs
HIRING Men - Women Summer/
Year Round PHOTOGRAPHERS
TOUR GUIDES, RECREATION PERSONNEL
Excellent pa/ plus FREE travel Caribbean,
Hawaii, Bahamas, South Pacific, MexicoCALL NOW! Call refundable
1-206-736-0775. Ext. SOON
Graduate Studies in the
Mapping
Sciences
Apply your background in the sciences, engineering, or
mathematics to a challenging career in mapping sciences.
Mapping professionals arc well paid and in great demand.
Computer Mapping & Land Information
ManagGmGnt Spallal data management systems,
topographic mapping, surface modeling, automated
cartography, CIS.
PhotOgrammetry Dlgllal image processing, image
understanding, computer vision, expert systems.
GGOdGSy Positioning with satellites for navigation
and accurate surveys, plate tectonics, gravity field studies,
earth rotation, geodynamics.
Flexible interdisciplinary
programs.
Assi.stantships available.
Visit our labs and meet our
faculty and staff.
Write to Dr. Clyde Goad
Graduate Studies Chainnan
Dcpt. of Geodetic Science
& Surveying, Ohio State
Univ., 1958 Neil Ave.
Columbus, OH 43210-12-47
Or call 614-292-7118
BE A RED CROSS VOLUNTEER
American
Red Cross
cSukIi
AMERICAN RED CROSS CAMPAIGN
NEWSPAPER AD NO. ARC-90-1641-2 COL. « 3.5"
Volunleer Agency: J Waiter Thompson Company
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There must be someway
to avoid doing the same thing
for the next forty years.
Life's been pretty good so far. You've
kept moving—taken all the right
steps along the way (for the most
part). And now you're ready for the
biggest step.
You'll be getting your degree from
a top school. You're about to find a
great job.
The question is: which job? And
will It have the potential to interest
you for a whole career?
You've probably heard the story of
the job applicant who said he was a
shoe salesman with fifteen years expe-
nence. "No." corrected the recruiter
interviewing him. "you've had six
months expenence thirty times."
Isn't there some way to keep
challenging yourself in new and
<P 1990 AndefSen Consulting. AA & Co , SC
different areas''
Andersen Consulting offers you
the opportunity to work on a variety
of projects—with clients in a wide
range of industries.
We are the leader in helping
organizations apply information
technology to their business advan-
tage. Every hour of every business
day we implement a solution to help
one of our more than 5.000 clients
worldwide.
What makes that possible is the
quality of our people. And the quality
of our training. We're known for both.
Because business and tech-
nology are ever-changing, we see
training as a continuing process. And
our $123-million Center for Profes-
Andersen Consulting i!
employer.
1 equal opportunity
sional Education in St. Charles.
Illinois, isjust one measure of our
commitment. We train you for a
career— not just a job.
Does the idea of forty years of
knowing exactly what you'll be doing
each week scare you? Then don't
settle for that. Demand challenge
and vanety Come talk to us. And
find out more about a career with
Andersen Consulting.
Andersen
Consulting
Where we go from here^.
Interviews to Be Held on January 28, 29 and 30.
Please See Your Placement Office for Details.
